Background: Few studies have systematically compared the relationship between lost work productivity (work impairment) and mental disorders using population surveys. Aims: (1) To identify the importance of individual mental disorders and disorder co-occurrences (comorbidity) as predictors of two measures of work impairment over the past month-work loss (number of days unable to perform usual activities) and work cutback (number of days where usual activities were restricted); (2) to examine whether different types of disorder have a greater impact on work impairment in some occupations than others; (3) to determine whether work impairment in those with a disorder is related to treatment seeking. Method: Data were based on full-time workers identified by the Australian National Survey of Mental Health and Well-Being, a household survey of mental disorders modeled on the US National Comorbidity Survey. Diagnoses were of one-month DSM-IV affective, anxiety and substance-related disorders. Screening instruments generated likely cases of ICD-10 personality disorders. The association of disorder types and their co-occurrences with work impairment was examined using multivariate linear regression. Odds ratios determined the significance of mental disorder prevalence across occupations, and planned contrasts were used to test for differences in work impairment across occupations within disorder types. The relationship between work impairment and treatment seeking was determined for each broad diagnostic group with t-tests. Results: Depression, generalized anxiety disorder and personality disorders were predictive of work impairment after controlling for impairment due to physical disorders. Among pure and comorbid disorders, affective and comorbid anxiety-affective disorders respectively were associated with the greatest amount of work impairment. For all disorders, stronger associations were obtained for work cutback than for work loss. No relationship was found between type of occupation and the impact of different types of disorder on work impairment. Only 15% of people with any mental disorder had sought help in the past month. For any mental
Introduction
Mental disorders have been linked with increased numbers of disability days and absenteeism among the employed. [1] [2] [3] [4] [5] [6] [7] Kessler and Frank 3 reported that pure affective disorders (that is, affective disorders not occurring in combination with other types of mental disorder) among workers are associated with 24 million decreased productivity days per year. In the USA, the cost of anxiety disorders due to absenteeism and reduced work productivity was $US4.1 billion in 1990. 8 Absenteeism attributed to depression alone led to annual losses of $US17 billion. 9 It is known that effective treatments exist for many mental disorders. 10 Even more promising have been findings of the positive impact and cost-effectiveness of treatment on measures of work productivity. For example, Zhang et al. 1 demonstrated that not only did treatment for depression lead to a reduction in the number of days unable to work, but that the magnitude of this reduction was enough to offset the costs of treatment. However, while such findings have important implications, a more immediate need is to obtain representative data on the extent to which particular mental disorders are in fact associated with work impairment. Few studies have examined the relationship between work-related disability and mental ill health using standard diagnoses that allow for the comparison between disorders. 1 More importantly, generalizability has been limited by a failure to employ broad population-based samples.
To our knowledge, only two epidemiological studies have systematically compared work impairment among the different types of mental disorder. Both Dewa and Lin 4 and Kessler and Frank 3 measured work loss (number of days unable to perform usual activities) and work cutback (number of days where usual activities were restricted) among pure and comorbid (co-occurring) affective, anxiety and substanceuse disorders. While there were differences between the two studies in the disorders contributing to impairment, the most striking finding was that mental disorders had a greater impact on work cutback than on work loss. Dewa and Lin 4 concluded that work impairment related to mental disorders tended to be less obvious, and may be better detected by work cutback. Neither study determined the level of treatment seeking among workers with mental disorders.
The present analysis examined, among those in full-time work, the association of different mental disorders with work loss and work cutback days based on data from the Australian National Survey of Mental Health and WellBeing. It also extended the analysis of Kessler and Frank 3 in two ways. First, we determined whether there were occupational differences in the impact of specific types of mental disorder on work impairment (rather than mental disorders in general). Second, we investigated whether work impairment in those with a disorder was related to treatment seeking.
Method

Sample
The sample was drawn from the 10 641 respondents of the Australian National Survey of Mental Health and WellBeing. Modeled on the US National Comorbidity Survey, the Australian National Survey used a stratified multistage area sample of private dwellings (hospitals, nursing homes, hotels, hostels etc and dwellings in remote areas were excluded) across all States and Territories of Australia. From each household, one adult (aged 18 and over) was randomly selected to complete the interview. Interviews were conducted between May and August 1997, with a response rate of 78%. The present analysis was based on the sub-sample of 4579 respondents who were engaged in full-time employment at time of interview. Those employed full-time reported that they had worked (paid or unpaid) in the preceding week, and worked at least 35 hours in a usual working week. Socio-demographic characteristics of the sample are displayed in Table 1 . As would be expected, in comparison to those not in the full-time workforce, the fulltime employed were more likely to be male, below the age of 65, and to have completed a post-school qualification.
Measures
Diagnoses
Diagnoses of DSM-IV affective (depression, dysthymia), anxiety (panic with and without agoraphobia, agoraphobia, social phobia, obsessive compulsive disorder, post-traumatic stress disorder and generalized anxiety disorder) and substance-related (substance abuse, substance dependence, alcohol abuse, alcohol dependence) disorders were made. These were generated using the computerised version of the Composite International Diagnostic Interview (CIDI-Auto Version 2.1) which was incorporated into the survey and has been shown to have good reliability and validity. 11 Diagnoses were of current disorders (symptoms had occurred within last month) and exclusion criteria were applied. Also included were screening questions for personality disorders.
12
Occupation
Based on a description of the nature of the work performed, occupations were coded according to the Australian Standard Classification of Occupations. 13 Within the survey, these occupations were classed into nine categories. In order to maximize the power of the analysis, these nine categories were collapsed into five broad groups on the basis of task similarity: 'professionals', 'managers', 'tradespersons', 'clerical workers' and 'labourers'.
Work Impairment
Number of work loss days and number of work cutback days were the measures of work impairment used. Work loss (closely corresponding to absenteeism) was assessed in the survey by asking respondents to estimate the number of days over the past four weeks that they 'were totally unable to work or carry out [their] normal activities because of [their] health'. The item for work cutback (corresponding to reduced productivity while at work) was identical except that it asked how many days, apart from the day/s mentioned previously, they were 'able to work and carry out [their] normal activities, but had to cut down on what [they] did, or did not get as much done as usual because of their health'. These impairment days referred to the past 4 weeks in total and not just days at work. However as this study was restricted to people in full-time employment, the majority of their time is spent working and thus days impaired from 'work and usual activities' was taken as a proxy for absenteeism and lost productivity.
The maximum number of work loss or work cutback days possible was 28. As these days were not specific to mental health, all regression analyses controlled for the presence of work loss or work cutback days directly attributed to self-assessed physical disorders (yes/no questions for the presence of asthma, chronic bronchitis, anaemia, high blood pressure, heart trouble, arthritis, kidney disease, diabetes, cancer, stomach or duodenal ulcer, chronic gallbladder or liver trouble, hernia or rupture).
Treatment Seeking
Treatment seeking was scored dichotomously according to whether or not the respondent had sought help from any health professional for a mental problem within the past month. Treatment seeking was asked in relation to each disorder category.
Data Analytic Procedures
Due to the complex sample design of the survey, analyses were carried out using SUDAAN (Version 7.5.3) software. Proportions and means were weighted according to the age and sex distribution of the Australian adult population and to account for probability of within-household selection. Standard errors of proportions, odds ratios and regression coefficients were obtained using jackknife repeated replications. Regression coefficients were considered significant at p Ͻ 0.05 and planned contrasts at p Ͻ 0.01 (to account for the multiple comparisons). For odds ratios, 95% confidence intervals (CI) were used. In all analyses, work loss days and work cutback days were considered separately. The relationship between individual disorders and work impairment was investigated with linear regressions for each disorder, predicting work loss and work cutback while controlling for days attributed to physical disorders. For subsequent analyses, individual disorders were combined into four broad categories (affective, anxiety, substance related, and personality disorder) for analysis. The association of each disorder category with work impairment was determined by multivariate linear regression, with each person with any disorder allocated to one of 11 mutually exclusive disorder categories: pure disorder (diagnosed with one of the four disorder categories only) or comorbid disorder (six possible combinations of two disorder types only, and one category for any three or all four disorder types). All disorder variables were entered as dichotomous predictors (positive/negative for that disorder group). Work loss days and work cutback days were controlled for days lost or cutback due to physical disorders. Socio-demographic variables were not included after initially being entered and failing to reach significance.
Odds ratios were calculated to assess whether certain types of disorder were more prevalent in some occupations than others. These can be interpreted as the likelihood of a worker in that occupation versus another occupation having that disorder. To determine whether the level of work impairment associated with a disorder was associated with occupation, within each disorder mean work loss days and cutback days for each occupation were contrasted with mean work loss or cutback days for the other occupations combined. The relationship between work impairment and treatment seeking among those with a disorder was examined with t-tests, to determine whether those who sought help were more disabled than those who had not. Table 2 presents the prevalence of individual DSM-IV mental disorders and the mean number of work loss and work cutback days associated with each, including the expected work impairment associated with each disorder after controlling for days attributed to physical disorders (from unstandardized linear regression coefficients). Nearly 11% of the full-time work force had suffered from a mental disorder in the past month. Personality disorders (4.8%) were the most common, followed by substance (3.7%), anxiety (2.6%) and affective disorders (2.5%). In the past month, having a current mental disorder was associated with an average of one lost day from work, and three days of reduced performance. Affective and anxiety disorders may have been less common, but they were more disabling, associated with 6 and 4.5 cutback days respectively. Only depression was significantly associated with more work loss days, while depression, generalized anxiety disorder and Table 2 . Mental disorders in the full-time workforce: weighted prevalence of DSM-IV disorders, mean work loss and work cutback days, and significance of each disorder as a predictor of work impairment (work loss days and work cutback days) personality disorder were significantly associated with more cutback days. The importance of comorbidity in predicting work loss and cutback days is shown in Table 3 . Disorder cooccurrences were examined for the disorder categories only (affective, anxiety, substance, personality), as there were too few cases to examine individual disorder combinations. Mean days and economic burden (mean disability days multiplied by number of people with the diagnosis in the Australian population) are provided for each disorder category, with regression coefficients describing the expected increase in work impairment days controlling for days due to physical disorders. Among those with only one type of disorder, affective disorders had the greatest average number of work loss days (mean = 1.6, SD = 0.6) and work cutback days (mean = 5.3, SD = 2.0). The highest levels of impairment were observed among those with multiple disorders; however, not all disorder combinations were equally disabling. Comorbid anxiety-affective disorder had the greatest number of work loss days (mean = 5.7, SD = 1.8) and work cutback days (mean = 7.2, SD = 2.1).
Results
The Relationship between Mental Disorders and Work Impairment
The results of the linear regression for work loss days revealed that comorbid anxiety-affective disorder was associated with an expected increase of four impairment days. In terms of work cutback days, diagnoses of pure affective and comorbid anxiety-affective disorders were associated with an expected increase of 2.9 and 5.5 days respectively. All disorders had consistently larger positive associations with work cutback days than with work loss days.
The Role of Occupation
The prevalence of mental disorder types by occupation and work impairment days by occupation are presented in Tables 4 and 5, respectively. Prevalence of any current mental disorder ranged from a low of 8.5% for professionals to a high of 12.9% for tradespersons. The prevalence of affective, anxiety and personality disorders did not vary significantly across occupation, but substance-related disorders were 1.8 times more likely (95% CI = 1.04-3.25, p Ͻ 0.05) among tradespersons than other occupations. Work impairment days were compared across occupations within each disorder, to determine whether disorders were associated with different levels of impairment for different occupations. No contrasts were significant, indicating that a given disorder type is associated with similar levels of impairment regardless of occupational status.
The Relationship Between Work Impairment and Treatment Seeking
Treatment seeking was very low in the full-time workforce, with only 15% of people with a mental disorder having sought help for their mental health problems in the preceding month. Treatment seeking for specific disorders varied by diagnosis, with higher rates among people with affective (35%) or anxiety disorders (30%), but virtually non-existent for substance (2%) and personality (5%) disorders. Across disorder categories those who sought help were significantly more disabled on both work loss (t = Ϫ2.63, df = 501, p Ͻ 0.05) and work cutback (t = Ϫ3.11, df = 501, p Ͻ 0.01) than those who had not sought treatment. Within disorder categories, treatment seekers also reported more disability; however no comparisons reached significance.
Discussion
The Relationship Between Mental Disorders and Work Impairment
For both individual mental disorders and different disorder co-occurrences, affective and anxiety disorders were found to be important predictors of lost productivity in full-time Table 4 . DSM-IV mental disorder prevalence by occupational status in full-time workers. Odds ratios refer to likelihood of diagnosis compared to the rest of the occupations combined Disorder prevalence for full-time workers by occupational status (N = 4579) workers. Our finding that affective disorders were associated with the greatest amount of work loss and cutback days among people with only one disorder, and that the affectiveanxiety disorder combination had the greatest number of work loss days among people with either single or comorbid disorders replicated the results of Kessler and Frank. 3 Unlike Kessler and Frank, 3 however, we found affective-anxiety disorders to also have the largest amount of work cutback (seven days on average). The fact that the affective-anxiety combination was associated with significantly greater cutback days than having three or all four disorder types suggested that type of comorbid combination was a stronger predictor of impairment than comorbidity per se.
Similar to Kessler and Frank, 3 all disorders had consistently stronger positive associations with work cutback than with work loss. This is also in line with the findings of Greenberg et al. that 88% of work place costs due to anxiety disorders occurred in the form of lost productivity while at work, as opposed to absenteeism. The majority of studies looking at impairment in relation to mental health tend to use days lost or absent rather than days cutback.
1,2,6,9,14 Dewa and Lin, 4 however, have proposed that days cut back are a better reflection of the impact of mental disorders in the workplace. Our findings are consistent with this view and indicate that work cutback days among full-time workers are a more powerful measure of lost productivity due to mental disorders.
The Role of Occupation
Occupation had a negligible association with both disorder prevalence and the level of impairment associated with different disorders. The one exception was a higher rate of substance-use disorders found among tradespersons. These results are consistent with Dewa and Lin, 4 who also obtained similar total prevalence and similar prevalences across all occupations. However Kessler and Frank, 3 using the same interview as used in the Dewa and Lin study, reported varying rates of affective, anxiety and substance-use disorders, and also a greater impact of mental disorders in general on work cutback among professionals. The present study did not use as detailed occupational clusters as the other two analyses, but this would not seem to account for the lack of an effect given that Dewa and Lin, 4 who did use detailed occupational clusters, also did not find an effect.
The Relationship Between Work Impairment and Treatment Seeking
Although there was a relationship between treatment seeking and work impairment for mental disorders on the whole, both work loss and work cutback were not related to treatment seeking when each disorder was considered separately. This was most likely a result of the small case numbers within each disorder category and the large variances surrounding work loss and work cutback days. The most notable finding was that only 15% of people with a mental disorder had sought help for their mental health problems in the preceding month. These data indicate a need for further investigation into the relationship between work-related disability and treatment seeking, particularly barriers to obtaining treatment such as stigma. 15 
Limitations
Unlike the National Comorbidity Survey, work loss and work cutback in the Australian National Survey referred to those days due to health in general, rather than mental health in particular or to the use of alcohol and drugs. To account for this, we adjusted for work loss and cutback days directly attributed to physical disorders in the regression analyses. Work impairment was also based on self-report only. One study has provided evidence for adequate reliability of self-assessed work loss days; 16 however, to our knowledge, none have attempted to examine the reliability or validity of work cutback. Previous literature has highlighted problems (such as recall bias) that are associated with retrospective self-reports, particularly in people with mental disorders. The recall period in the present study was short (28 days) to control for this. Future studies, however, could usefully look at the relationship between objectively measured lost productivity [17] [18] [19] and that which is self-reported, particularly in terms of work cutback.
Conclusion and Implications
The strong relationship between unemployment and poor mental health [20] [21] [22] encourages the assumption that the employed labour force consists of society's most healthy and productive members. We have shown, however, that, despite their better mental health, a considerable amount of lost productivity in the working population is associated with mental disorders. In the Australian full-time workforce, the anxiety and affective disorders alone are associated with more than 20 million work impairment days annually, mostly occurring in the form of work cutback days. When we take into account also personality and substance-related disorders, lost work productivity due to mental disorders contributes a loss of $US1.4 billion ($AUD2.7 billion) each year. This is based on the calculation by Kessler et al. 23 of one cutback day being roughly equivalent to 40% of one work loss day in terms of lost productivity, and accords to the average wage received by a full-time employee in 2000. 24 Of concern is that people with mental disorders in the full-time workforce are largely going untreated. Furthermore, while overall the more impaired were more likely to seek help, it is not clear whether there are diagnostic differences in this relationship.
In terms of research, more needs to be known about work cutback days. As a broad measure it appears to have important distinctions from total disability days, but it is comparatively difficult to quantify and less easily translated into economic loss. The large variance observed for this measure (and also for work loss) is a likely contributor to some of the null results, and should be a consideration in studies where case numbers may be small. Until ways of validating work cutback are obtained, it will be hard to gain a true estimate of the economic impact of mental disorders. Nevertheless, the fact that most of the lost productivity attributed to mental disorders occurs while the employee is at work suggests that the repercussions of these disorders are underestimated.
If employers were more aware of the economic consequences of the impact of mental disorders on their employees, the work place could provide an ideal setting for mental health promotion and prevention. Our findings indicate that such intervention programs should target the affective and anxiety disorders, particularly where they co-occur.
